Abstract-This paper is organised approximately into two halves. In the rst half, I review evidence about the structure of the visual system, and I use that evidence to frame what I think are widely held but often implicit ideas about how it works, namely that vision is principally analysis of retinal input. These ideas have been strongly in uenced by engineering approaches; form a default view of the visual system that suffuses all the language used to describe it (at least in visual neuroscience); and are to some extent supported by the structural evidence. In the second half, I explore some inconvenient facts from neuroanatomy and neurophysiology which are quite uncomfortable for the traditional view. I then set out a contrary view of how structure and function are linked in the visual system, which is a neurobiological variety of the quite developed view in psychophysics that vision is better understood as knowledge-rich inference. Finally, I explore some of the rami cations of this view for neurophysiological understanding of how the visual system might operate during normal vision.
BRAIN CONNECTIVITY: CHAOS OR ORDER?
Almost all neuroscientists believe that understanding brain structure will aid understanding brain function. This assumption reproduces itself in studies at every level of the nervous system, and in every presumed functional subsystem. At the level of the whole visual system, for example, many assume that visual information processing is very closely determined by the inputs, internal connectivity, and outputs of the network of areas and nuclei that make up the visual brain. De ning the connectivity of visual structures has therefore been a primary research focus for neuroanatomists over many decades.
Their enterprise has been enormously successful. But this success has brought with it a problem very similar to that faced by some other biological disciplines. The quantity and complexity of relevant data, and their dispersion through an extensive literature make it very dif cult indeed to derive reliable conclusions about the information they collectively bear about the organisation of the system. An example of the scale of the problem is provided by the fact that more than 14 000 individual reports of connections between the different gross structures of the rat brain have been made in the last 20 years (Burns and Young, 2000) . Data so numerous and complex provide ample opportunity for the derivation of false conclusions if examined only informally, simply through the ease with which inconvenient data can be overlooked. These complex and numerous data plainly require analysis in order to develop and substantiate hypotheses about the organisation of the rat brain. Similarly, for the primate visual system, V1 is now known to be connected to more than 50 other structures (e.g. Young et al., 1995) ; more than 300 ipsilateral cortico-cortical connections have been described between at least 30 different visual processing regions (e.g. Felleman and Van Essen, 1991); these connections, and the ipsilateral cortico-cortical connections that visual areas make with other cortical regions, constitute a cortical network de ned by almost a thousand gross connections (e.g. Young, 1993 Young, , 1995 ; a plethora of callosal and commissural connections link the two hemispheres; and the cortical visual systems stand upon a thalamo-cortical network of almost equal complexity (e.g. Scannell et al., 1999) . What can it all mean?
The complexity of connectivity data, and to an extent the qualitative rather than quantitative nature of most connectional information, present a problem recognisable to any statistician: the problem of nding implicit structure or order in badly behaved real-world data. A frequently used analogy for this problem concerns the fable of the elephant in the dark room (e.g. McDonald, 1986) . Many hands are required to feel around the mysterious beast in the dark. The degree to which the reports of these independent analyses form a coherent picture then determines the degree to which belief should be invested in the results (Young et al., 1995) . Accordingly, a wide variety of different analytic methods have now been applied to several different varieties of connectivity data drawn from the primate visual system. These have included modelling by statistical geometry the unfortunately rare data on the quantitative distribution of connection strengths (e.g. Young et al., 1995) ; computational hierarchical analysis of laminar origin and termination data (e.g. Hilgetag et al., 1996 Hilgetag et al., , 2000 ; and seriation (Young et al., 1994 (Young et al., , 1995 , optimal set analysis (Hilgetag et al., 2000) , cluster analysis (Hilgetag et al., 2000) , and multidimensional scaling analyses (NMDS: Young, 1992 , 1993 Young et al., 1994 Young et al., , 1995 of very numerous data on the occurrence of area-to-area connections. Mercifully, these multiple independent analyses of three different kinds of data produce a self-consistent picture of visual system organisation, of which, even more fortunately, rather few aggregate characteristics can be stated (Young et al., 1995; Hilgetag et al., 2000) .
